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Charles Sanders Peirce may be better known to many readers 
of HM as a logician through his work in the logic of relatives, 
or as a creator of the philosophical movement known as pragma- 
tism, than as a mathematician. Now, through the work of Carolyn 
Eisele, most of Peirce's mathematical manuscripts are widely 
available for the first time. This provides the first full 
opportunity for knowing and assessing him as a mathematician. 
Peircean scholars owe a debt of gratitude to Professor Eisele 
for this edition, her latest contribution from more than a 
quarter of a century of research. 
Peirce was a grand designer unencumbered by humility. He 
once boasted that his philosophy would be like that of Aristotie 
because all intellectual endeavour for generations to come would 
appear to be the mere filling out of the details! [Peirce 1958, 
vol. 1, para. l] The first few generations after Peirce's 
death (1914) have failed to live up to his expectations, but 
this is only partly his fault. A portion of his collection of 
over 1700 manuscripts, some of which are hundreds of pages long, 
and most of his personal library containing about 1200 books, 
have been dispersed, destroyed (some manuscripts may have been 
given to the wartime paper-drive), shuffled out of Peirce's 
order, or simply ignored (Lee 1971; Lenzen 1965, 6, 9; Weiss 
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1970, passim]. This has made the task of understanding Peirce 
considerably more difficult. Most of what he writes is inter- 
connected in the matrix of a general philosophical system that 
seems to have gone through several changes [Murphey 1961, but 
Goudge 1950 for a contrary view]. Understanding Peirce, there- 
fore, very often depends on knowing the date and the context of 
what he said. Unfortunately for many of the manuscripts, these 
crucial clues have been irretrievably lost. 
The sad state of affairs for the Peirce papers has been 
improving over the years. From 1932 to 1958, an eight volume 
edition of selected manuscripts was published [CP]. In 1964 the 
entire Peirce manuscript collection at Harvard University was 
microfilmed [Peirce 1964 and 19691, and a catalogue was published 
in 1967 [Robin 1967 and 19711. During the past year, four volumes 
of his mathematical manuscripts have been published [Peirce 19761, 
the first of which (hereafter called NEM 1) contains his papers 
on arithmetic and is being reviewed here. 
The contents of NEM 1 fall into four broad categories: 
outlines and partially completed manuscripts of arithmetic texts; 
the binary number system and its development; some miscellaneous 
notes treating number theory; and several appendices most of 
which supplement the arithmetics. Also, the volume contains 
the editor’s introductory essays: one for the entire series and 
one for the first volume. 
The arithmetics were never published--as a matter of fact, 
they appear not have been completed in manuscript. It was Peirce’s 
plan to publish two arithmetics: an elementary one that initially 
introduces the child to numbers and their operations, and a more 
advanced text on number theory. Most of NEM 1 is devoted to the 
elementary arithmetic. Arithmetic is presented in a dialogue 
between a teacher and her pupils. The pupils are taught the 
meaning of numbers by using them in counting. For example, 
“Eeny, Meeny, Mony, Meye etc.” is shown to be the same as “One, 
Two, Three, Four, etc.” (except that the latter has a more 
systematic assignment of names). The essence of counting, and 
therefore of numbers, is its ability to order things; i.e. number 
as ordinal is experientially prior to number as cardinal. Hence, 
counting is at the core of Peirce’s methods of teaching. 
There is exercise after exercise to teach children to 
count and to memorize sequences of twos, threes, fours, etc. 
starting with any digit. These sequences are then used to define 
and teach the basic operations. In learning addition, for 
example, a child finds the sum 27 + 6 by answering the question 
“What number follows 27 when counting by sixes?” The child 
must know that, when counting by 6s, 27 is in the sequence that 
starts with 3, and that it is followed by 33. To find 6 * 7, 
the child must recall the 6th number in the sequence beginning 
with 7, when counting by 7s. 
To help stimulate interest in memorizing all these sequences, 
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Peirce uses a deck of “arithmetic cards”, consisting of 101 
cards numbered from 1 to 101. By using different dealings 
he illustrates the sequences, as well as displaying certain 
tricks and gimmicks to maintain the child’s interest. He stresses 
the importance of drill work and the teacher’s responsibility 
for keeping the child interested during the drudgery of memori- 
zation. He also discusses the metric system, currency, the Rule 
of Three and proportions, and algorithms for multiplication and 
division. 
Eisele’s selection of manuscripts is adequate to make 
Peirce’s basic structuring of the theory of arithmetic apparent. 
He states that the goals of arithmetic are to develop accuracy 
and dispatch in using numbers. To attain these, the student is 
admonished to develop efficiency, concentration, the habit of 
checking and approximating solutions, and the skill of clear 
communication. 
Peirce credits his basic method to his father, the Harvard 
mathematician, Benjamin Peirce. But he has improved it with 
the results of the “modern” psychology of his day [NEM 1, 651. 
Although C. S. Peirce utilizes such psychological advances as 
teaching one thing at a time and teaching by the inductive 
method (both of which were well established pedagogical pro- 
cedures at this time [Colburn]), he sees his own major contribu- 
tion to be the rule of always presenting the material both 
orally and visually so the student will have two senses stimula- 
ted simultaneously [NEM 1, 821. 
I find Peirce as an arithmetic textbook writer not very 
praiseworthy, though my criticism is not directed to Peirce 
the curriculum designer. His ideas about teaching young children 
reveal his double handicap for the task: he was both profession- 
ally ostracized and childless. One of his suggestions for 
keeping the children interested in memorizing their multiplica- 
tion facts is a routine of dealing the arithmetic cards that I 
estimate will take over five hours to complete. 
He lays great emphasis on deportment and competition, 
suggests the teacher use intimidation (“The imagination must 
be excited by the most lurid accounts of the ruin and disasters 
of all kinds public and private due to mistake in multiplication.” 
[NEM 1, 86733, frequently violates his own dictum to “teach one 
thing at a time” (the number seven and the days of the week are 
introduced at the same time), to mention a few examples. He 
introduces gratuitous details into his dialogue tales, apparently 
to satisfy his own demands of plausibility (a sylvan setting 
has no butcher or baker, so it is provided with water turbines 
and natural gas). The tricks he introduces to illustrate a 
concept or maintain interest often require so much attention to 
detail that it is questionable if the child would see the point. 
All things considered, it is hard to believe that Peirce actu- 
ally tested his material with children, as he claimed [NEM 1, 
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xxxiv] . 
The arithmetics were “potboilers” for Peirce [NEM 1, xxix, 
xxxi; Eisele 64, 651, so it is puzzling that he appears unaware 
of current textbook writing and design. There were good models 
of arithmetic textbooks available at this time. Warren Colburn 
had revolutionized arithmetic texts in North America in 1821 
[An Arithmetic on the Plan of Pestalozzi], but Peirce shows no 
knowledge of it [NEM 1, 221-2261. He does, however, refer to 
Joseph Ray’s texts, the most popular nineteenth century American 
arithmetics, which reflect Colburn’s influence. Also, Peirce 
is in communication with many of the members of the early 
commissions on the mathematics curriculum [l]. (Later, for 
instance, he reviewed David Eugene Smith’s The Teaching of 
Elementary Mathematics (1900) for The Nation [vol. 70, 22 March 
1900, 3001, and Smith mentioned Peirce in Sara Arithmetica 
(1908) [p. 4331.) 
In addition to the arithmetic manuscripts, there are 
several manuscripts on the binary number system (which Peirce 
refers to as ‘secundals ‘) and number bases. He shows several 
interesting algorithms for binary adding, multiplying, etc. 
(each of which is too complicated for mental arithmetic, one of 
his goals)., experiments with notations, devises a scheme of 
naming secundals (curiously, it does not utilize a systematic 
re-using of a set of primitive number-words), and quixotically 
castigates mankind for adopting ten as a number base. He shows 
how to generate the rationals in an ascending, serial order and 
proves one of Fermat’s theorems. There is a note on cryptogra- 
phy based on binary notation and mathematical operations and 
their inverses. 
The reader should be warned of some problems with this 
edition. Footnotes are too few, not as helpful as they could 
be, and inconsistently provided [2]. The decision not to 
provide dates with the manuscripts was unfortunate [NEM 1, x; 
the manuscripts span over 32 years], since most readers will 
not have Robin’s Catalogue conveniently available [1967, 19711. 
There appears to me to be a mixup in the material as printed on 
pages 34 to 42 [3]. The index is inadequate. Alterations in 
the manuscript are not consistently indicated [4]. Typographical 
errors are usually apparent. 
It should not be left unmentioned that the price of this 
book is too high. There are 280 pages with printing on them 
and the book sells for $29.50. That makes the cost per page 
higher than using the typical library copying machine. 
Nevertheless, there is no question that this volume is a 
valuable contribution to Peirce studies. Winnowing the Peirce 
manuscripts is enormously difficult because of the breadth of 
his interests and because he kept everything he wrote (from 
false starts and preliminary drafts, to his high school papers). 
This selection gives fresh insight into the man and the scholar, 
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as well as making Peirce more easily available to historians and 
philosophers of mathematics. 
NOTES 
1. Of the about forty-five members of committees listed 
in Bidwell and Clason, pp. 130, 144, and 191, eight of them are 
represented in correspondences with Peirce, as listed in Robin 
1967, pp. 177-201. 
2. For example, Miscellaneous Notes-B could have been 
noted to Heath's Diophantus, p. 293; Appendix D should be noted 
t0 CP 4.153 ff., esp. 4.164; Appendix E noted to 4.187nl; 
‘Amazing Mazes’, mentioned on p. xxxv and xxxvii, to CP 4.585- 
4.681; Chapter 8 to CP 4.339-340; “J.M.P.” on p. 176 refers to 
Charles’ brother, James Mills Peirce; p. 79n4 should also refer 
to Appendices J and L; p. 146 nl, last line, “MS. 213(1,9,d)” 
should read “page 202, below”; ‘Barbara’ is explained on p. 5 nl 
while ‘Baroco’, ‘Bocardo’, and ‘Celarent’ on pages 136 and 139 
go unexplained, although their meanings are much more essential 
to appreciate Peirce’s pun. 
3. It should be read in the following order: p. 34 to 
p. 39 line 21; p. 41 1.22 to bottom of p. 42; p. 38 1. 22 to 
bottom of p. 38; p. 40 1. 11 to bottom of p. 40; p. 39 1. 25 
to bottom of p. 40; p. 39 1. 25 to bottom of p. 39; p. 40 1. 1 
to p. 40 1. 10; p. 39 1. 1 to p. 39 1. 24; p. 41 1. 1 to p. 41 
1. 21. All of this (p. 34 to p. 42) should precede “multipli- 
cation” on p. 13, since Peirce requires it to be memorized for 
multiplication. 
4. The material on p. 53, lines 1-14 does not match 
verbatim the material in the microfilm editions of MSS. 181 and 
182, and no indication is given of an alteration. Cf. e.g., 
p. 8, line 13, where Peirce mistakenly wrote ‘8’ and it has been 
corrected to ’ [7] I, the use of brackets making the editorial 
correction clear. 
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DIOCLES ON BURNING MIRRORS. THE ARABIC TRANSLATION OF THE 
LOST GREEK ORIGINAL. Edited, with English translation 
and commentary by G. J. Toomer. Berlin, Heidelberg, and 
New York (Springer-Verlag). 1976. ix + 249 p. 24 plates. 
Reviewed by J. L. Berggren 
Simon Fraser University, Burnaby, BC V5A 1S6 
This work is the first volume published by Springer-Verlag 
in its new series Sources in the History of Mathematics and 
Physical Sciences. The major part of this book consists of an 
Arabic version, with translation and commentary, of Diocles' 
treatise On Burning Mirrors. Professor Toomer gives both a 
photographic reproduction of what is essentially the unique 
known Arabic manuscript of this work and a printed version, with 
critical apparatus, of the text he has established on the basis 
of the manuscript. On the pages facing the printed Arabic text 
is an English translation. Text and translation have corre- 
sponding passages numbered in the margins, the numbers referring 
to the commentary. It would have been useful if the same 
